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CHAPTER 1 DRAWING STANDARDS

1.1 Construction Drawings
1.1.1 Format and Content
Construction drawings for proposed public water and/or sewer facilities shall be prepared in
accordance with the following drawing standards and under the direction of a currently-licensed
Washington State professional engineer (the Engineer of Record).

Format
· Drawings submitted for review:  50% reduced scale 11-inch x 17-inch sheets
· Final drawings submitted for approval:  full scale 24-inch x 36-inch sheets
· Minimum text size 0.08-inch when plotted at full-scale size

Basic Drawing Elements
· North Arrow
· Scale Bar
· Legend (clearly differentiate between existing and proposed features)
· Vicinity Map
· Overall Project Map
· Vertical Datum and Project Benchmark Information

All projects must be on NAVD88.
· Horizontal Survey Reference Point Information

All projects must be based on NAD83 (1998) City of Bellingham monument-derived
coordinates. Show bearing and distance information between survey reference points.

· Lake Whatcom Water and Sewer District General Notes. General Notes (all Projects)
and Water System Notes, Sewer System Notes and/or Electrical, Telecommunication
and Automatic Control Notes as appropriate.

· Lake Whatcom Water and Sewer District Standard Details as applicable for type of
improvements

Scale for Plan and Profile Drawings
· 1-inch = 20-feet horizontal in areas with existing utilities or improvements
· 1-inch = 50-feet horizontal in areas with little or no existing utilities or improvements
· 1-inch = 2-, 5-, or 10-feet for vertical as appropriate

Topographic and Survey Information
· Right-of-Way (ROW)
· Easements (with Whatcom County Auditor parcel numbers)
· Contour intervals of 1 or 2 feet as appropriate for site and design
· Existing features and improvements such as pavement, concrete, gravel, sidewalks,

curbs, utility poles, transformers, telephone pedestals, overhead and underground
utilities.
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Plans
· Proposed improvements clearly shown and noted
· Design alignment and stake out information (stationing, bearings, distances, and

offsets)
· For water mains, lineal footage from water main fitting to fitting
· For sewer mains, lineal footage between exterior faces of manhole structures
· Pipe size and material type called out on each segment

Profiles
· All utility crossings with clearances noted
· Distances from centerline of manhole to manhole
· Distances from exterior face of manhole structure to manhole structure
· Calculated slope between exterior face of manhole structure to manhole structure

(actual pipe slope)
· Rim and invert elevations for existing and proposed manhole structures
· Trench dams shown

1.1.2 Plan Review Sets
Submit to the Lake Whatcom Water and Sewer District (District) one full scale 22-inch x 34-inch
electronic set of drawings. If there are review comments, the District will return one redlined
electronic set. For subsequent re-submittals, submit one (1) electronic set of full-scale drawings.

1.1.3 Final Approval Sets
Once all District review comments have been addressed, the District will request two (2) full-scale
22-inch x 34 inch physical (“hard copy”) and one (1) electronic set of the final signed drawings.
The District will retain the two (2) physical sets and return one (1) electronic approved set stamped
“Approved for Construction”.

1.2 Record Drawings
1.2.1 Content
Record drawings shall include the exact as-built location of all water and sewer mains and services
and the approximate location of all other underground and above ground utilities, and shall include
information defined below.

Basic Information
· Each drawing shall include “Record Drawing” boldly noted on each sheet.
· Line-out design text that has changed and note record information.
· Circle plan design elements that changed and show record information.

Water Mains and Services
· Location, including station, of all vertical and horizontal bends in the water system.

Stationing shall be along the length of the extension.
· Location of all water valves, hydrants, hydrant valves, and blow-offs with distance

along centerline and distance from the centerline.
· Location of all utilities within easements. This includes distances to the utilities from

the easement lines.
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· Stationing of service taps on the main. Stationing shall be cumulative along the length
of the extension.

· Distance from main to meter.
· Distance from tap to a point opposite (at 90 degrees) the meter along the main, and

station this point.
· Distance from this point on the main to the meter (distance at 90 degrees).
· Depth of all services.

Sewer Mains and Service Laterals
· Location of all sanitary sewer manhole structures, inverts, valves and cleanouts on the

sewer main.
· Location of all vertical and horizontal bends in the force main system.
· Location of all service lateral saddles on the sewer main from the back-station manhole.
· Stationing of all sewer wyes into the main, located from the back-station manhole.
· Length of service lateral/side sewer stub in lineal feet, and diameter of pipe.
· Distance along mainline from service lateral wye to where end equals 90 degrees from

mainline.
· Distance from this point on the main to the end of stub (distance at 90 degrees).
· Depth of services at end of stub.
· Location of cleanouts on the sewer stub.

1.2.2 Construction Record Keeping
All District projects must have full time inspection. A District Inspector will document and
maintain construction as-built information. It is the contractor’s responsibility to ensure that the
Inspector has all as-built information and measurements recorded prior to backfill of facilities.
Contractor shall maintain a hard copy of project plans, with revisions accurately shown as
constructed, on site throughout construction, and shall submit to the Engineer of Record at
completion of the project.

1.2.3 Preparation
A copy of the District Inspector’s notes and sketches will be given to the Engineer of Record for
preparing the record drawings. For developer-constructed facilities, the developer’s engineer shall
prepare and stamp (current Washington State professional civil engineers license) the record
drawings. For District-constructed facilities, the District’s consulting engineer shall prepare and
stamp the record drawings.

1.2.4 Review and Submittal Format
Submit one 50% reduced-scale 11-inch x 17-inch set to the District for review. Upon acceptance,
the District will request final record drawings. Final record drawings shall include AutoCAD
(.dwg) files, an electronic Adobe Acrobat (.pdf) file and Group 4 TIFF files for all plan sheets.

1.2.5 Condition of Final Acceptance
Final record drawings must be received and accepted by the District before final acceptance of the
project by the District Board of Commissioners.
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CHAPTER 2 DESIGN STANDARDS

2.1 Water Projects
2.1.1 Minimum Design Requirements
Minimum design criteria, unless the District criteria are more stringent, shall be in accordance with
the current edition of the "Water System Design Manual" published by the Washington State
Department of Health (DOH), Washington Administrative Code Chapter 246-290, Group A Public
Water Supplies and other local authority requirements

2.1.2 Minimum Pipe Size
Minimum pipe size for new or replaced water mains is eight (8) inches in diameter, except where
pipe replacement projects and engineering hydraulic analysis justifies another size or where future
system expansion is not foreseeable, as determined and approved by the District Engineer. Dead-
end pipes are not permitted unless allowed under conditions identified in the DOH Water System
Design Manual. Blow-offs or fire hydrants shall be installed at low points and permitted dead-ends
in the distribution system.

2.1.3 Pipeline Velocity
The maximum velocity for water mains shall be 8 feet per second for all conditions. All mains,
branches and dead ends shall be equipped with blowoffs and/or hydrants of adequate size and
number to develop a flushing velocity in the main of at least 2.5 feet per second. The Engineer of
Record shall consider minimum velocities in pipe sizing to avoid water quality concerns.

2.1.4 Comprehensive Plan Requirements
Water system construction and reconstruction shall be done pursuant to a design that, when fully
implemented, will provide the flow requirements of the District’s Water System Comprehensive
Plan. A latecomer’s agreement may be created if the sizing is in excess of that required to serve
the proposed development or that required by an associated utility local improvement district
(ULID).

2.1.5 Minimum Allowable Pressure
The minimum pressures allowed by the District at any time are 30 pounds per square inch (psi)
under peak hourly demand, or 20 psi under maximum day demand and fire flow combined.

2.1.6 Increases in Flow Requirements
When any new development increases the flow requirements, the developer shall be responsible
for completion of all upgrades to the existing water system to maintain system compliance with
the above standards.

In planning for any development, it shall be the developer’s responsibility to ensure adequate water
flow and pressure can be obtained to satisfy all domestic and fire flow requirements. The developer
shall coordinate with the District and the local fire authority.
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2.1.7 Providing for Future Extensions
Upon development, utilities shall be extended and/or replaced past or through their property to
allow for future extension, expansion and continuation of the District's distribution system or for
conformance with the District’s Water System Comprehensive Plan.

2.1.8 Easements
Water mains installed on private property require a minimum ten (10) feet of recorded easement
on each side of the pipe, for a total width of twenty (20) feet.  Easements for water service
connections, where required by the District Administrative Code, shall be a minimum of five (5)
feet on each side of the pipe, for a total width of ten (10) feet unless otherwise required by the
District Engineer.

2.1.9 Valves
Valves shall be installed along the water main at intervals not to exceed 500 feet. Gate valves shall
be placed at all junction points, such that there are valves on each leg of a tee (3 valves), or cross
(4 valves).

2.1.10 Fire Hydrants
Fire hydrants shall be installed at a minimum of every 600 feet of water main.

2.1.11 Sampling Stations
A minimum of one sample station per zone is required for each new pressure zone. The District,
at its sole discretion, may require sample stations for new developments in existing pressure zones.

2.1.12 Separation from Sanitary Sewer Pipes
Minimum separation of water pipes and sanitary sewer pipes shall be ten (10) feet horizontally for
parallel pipe, and eighteen (18) inches vertically with the water pipe on top for perpendicular or
oblique crossings, measured from the bottom of the water pipe to the crown of the sewer pipe.
Situations occurring with less than the minimum separation as required shall be in accordance with
Section C1-9.1, Required Separation Between Water Lines and Sanitary Sewers, of the current
edition of the "Criteria For Sewage Works Design" published by the Washington State Department
of Ecology.

2.1.13 Pipe Slope and Air/Vacuum Release Valves
Water mains shall be installed at an upward slope to a high point where a combination air/vacuum
release valve shall be installed.

2.1.14 Water Booster Stations
All public/District-owned water booster stations shall have at least two pumps and a standby
generator.

2.1.15 Retaining Walls
Retaining walls of any height over public water mains or public water service pipes within utility
easements or public right-of-way shall be avoided whenever reasonably possible.  The intent is to
maintain perpetual District access to the pipelines for inspection, maintenance, repair, renewal, or
replacement without the need for special equipment or deconstruction/reconstruction of the wall.
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Proposed walls constructed over publicly owned pipelines shall be designed to accommodate the
intent described above and be approved by the District Engineer and/or General Manager. The
District may require the design to be prepared by a Washington State Licensed Professional
Engineer.

Retaining walls on private property over private water services pipe shall meet building permit
requirements as detailed in the most current edition of Whatcom County Code, Chapter 15.04,
Building Codes and the following minimum requirements:

1. Private water services pipes crossing under or through a retaining wall shall be
installed in a ductile iron or steel pipe casing at least 4-inches larger in diameter
than that of the internal service pipe.  The casing pipe shall extend on either side of
the wall a distance equal to the depth of the pipe at the wall penetration, plus 4-feet.
Casing spacers shall be installed at intervals sufficient to support the pipe in the
center of the casing pipe. End seals shall be provided at each end of the casing that
permanently block groundwater and soil from entering the annular space between
the internal service pipe and casing.

2. Retaining wall drainage shall not connect to the public sanitary sewer system.
3. Prior to construction, submit plans to the District that include plan, elevation, and

cross sectional views of the wall which identify the proposed location of private
water service pipe, casing, and clearances.

4. For walls that are required by Whatcom County (or other agency with jurisdiction)
to be engineered, submit to the District a copy of plans and calculations prepared
by a Washington State Licensed Professional Engineer that document wall design
and that specify the casing pipe material and alignment needed to resist wall loads.

2.2 Sewer Projects
2.2.1 Minimum Design Requirements
Minimum design criteria, unless the District criteria are more stringent, shall be in accordance with
the current edition of the "Criteria for Sewage Works Design" published by the Washington State
Department of Ecology.

2.2.2 Minimum Pipe Size
Minimum pipe size for sewer gravity mains is eight (8) inches in diameter except that, in special
cases, 6-inch diameter sewer pipes may be approved by the District if they meet the Department
of Ecology Guidelines for 6-inch diameter sewer pipes. The minimum size for sewer laterals/side
sewers shall be six (6) inches in diameter from the sewer main to the property line. Minimum size
pipe for District force mains shall be four (4) inches in diameter unless determined by the Engineer
of Record, and approved by the District Engineer, that a smaller diameter must be used.

2.2.3 Providing for Future Extensions
Upon development, utilities shall be extended and/or replaced past or through their property to
allow for future extension, expansion and continuation of the District's collection system or for
conformance with District’s Comprehensive Sewer Plan.
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2.2.4 Easements
A minimum ten (10) feet of recorded easement must be provided on each side of the pipe, for a
total width of twenty (20) feet.  Easements for sewer service connections, where required by the
District Administrative Code, shall be a minimum of five (5) feet on each side of the pipe, for a
total width of ten (10) feet unless otherwise required by the District Engineer.

2.2.5 Separation from Water Pipes
Minimum separation of water pipes and sanitary sewer pipes shall be ten (10) feet horizontally for
parallel pipe, and eighteen (18) inches vertically with the water pipe on top for perpendicular or
oblique crossings, measured from the bottom of the water pipe to the crown of the sewer pipe.
Situations occurring with less than the minimum separation as required shall be in accordance with
Section C1-9.1, Required Separation between Water Lines and Sanitary Sewers, of the current
edition of the "Criteria for Sewage Works Design" published by the Washington State Department
of Ecology.

2.2.6  Manholes
Manholes shall be installed in accordance with the District’s Standard Details and Section C1-1.6,
Manholes Design and Construction, of the current edition of the “Criteria for Sewage Works
Design” published by the Washington State Department of Ecology. Manholes shall be placed at
each grade and direction change. Distances between manholes shall not exceed 350 feet. Manholes
shall be a minimum of five (5) feet deep to the invert of the pipe. Manholes shall be installed at
the end of each pipe of 8-inch diameter or greater. Cleanouts shall not be installed on sewer mains.

2.2.7 Manhole Drop Connections
An outside drop connection shall be provided for a sewer pipe entering a manhole at an elevation
of 24 inches or more above the manhole invert.

2.2.8 Corrosion Resistant Manholes
Corrosion resistant manholes shall be constructed at force main terminations, as well as two
manholes downstream and one manhole upstream of force main terminations. Corrosion resistant
manholes shall also be constructed in areas with steep slopes downstream of any force main
discharges, where directed by the District Engineer. All coatings shall be applied in accordance
with manufacturer’s instructions.

Base sections, risers, eccentric reducers, and flat slab tops of new manholes shall be shop-coated.
A minimum of two coats of System A Epoxy shall be field-applied to the invert, the finished grade
rings, any metallic pipe extending into the manhole, and any damaged shop-coated sections. All
grout and cement mortar shall be allowed to cure a minimum of 28 days prior to applying the
coating system. Surfaces shall be prepared and epoxy applied in accordance with the coating
manufacturer’s instructions. Coatings shall be pinhole free with a minimum dry film thickness of
60 mils. The required temperature and humidity shall be maintained for the duration of the curing
period.

Existing manholes to be coated:
1. Water blast or sand blast (per manufacturer’s recommendations) existing manhole surfaces

to be coated. Remove all grease, laitance, and deleterious materials from the concrete
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surfaces. Seal off the flow line, as required, to maintain flows while keeping debris out of
the sewer. Dry the manhole surfaces to meet manufacturer’s requirements. Apply coating
in accordance with the coating manufacturer’s requirements.

2. If, in the opinion of the District, the existing manhole surfaces are unsuitable for service as
corrosion resistant manholes, replace the manhole with new corrosion resistant manholes
at no cost to the District.

2.2.9 Grinder Pump Systems
Grinder pump systems, where approved for use by the District Engineer (Section 5.2.2), shall use
a minimum of one grinder pump system for each lot served. Each system shall serve no more than
one (1) single-family home with an accessory dwelling unit located on the same lot. No more than
one residential duplex shall be served by a single grinder pump system. A residential triplex shall
be served by, at minimum, a duplex grinder pump system or two simplex systems. The grinder
pump system shall comply with Washington State Department of Labor & Industries requirements
regarding intrinsically safe electrical equipment.

2.2.10 Pretreatment Systems
Pretreatment system may be required to reduce, eliminate or alter the nature of a pollutant’s
properties prior to discharging to the public sewer collection system. Pretreatment systems include
grease interceptors, oil/water separators, and other units to treat metals, solvents, excessive
Biochemical Oxygen Demand (BOD) or total suspended solids, and other constituents.

The District reserves the right to evaluate a waste stream prior to connection and require
pretreatment to comply with waste discharge criteria and limits established by District resolution.

Grease Interceptors
Any business involved in the process, preparation, sale, or packaging of human or animal food
requires that an exterior (outside) grease interceptor be installed on a separate side sewer. This
separate side sewer shall be connected directly, and only, to the food handling areas in the building,
with no sanitary connections permitted upstream of the grease interceptor.

Grease interceptors shall comply with the current version of the Uniform Plumbing Code and the
Uniform Building Code. The design capacity of the grease interceptor shall be determined by the
formula(s) provided in the Uniform Plumbing Code (Appendix H of the Uniform Plumbing Code).

Precast concrete grease interceptors shall be designed for a soil dead load of 150 lbs/cu. ft. and an
AASHTO H-20 live load as manufactured by Utility Vault or equivalent.

Oil/Water Separators
Oil/water separator design and sizing shall conform to the Washington State Department of
Ecology’s Best Management Practices (BMP) for Stormwater Treatment. The separator shall be
an American Petroleum Institute (API) or Coalescing Plate Interceptor (CPI).

Oil/water separators shall be designed for a soil dead load of 150 lbs/cu. ft. and an AASHTO HS-
20 live load.
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Oil/water separators shall include a forebay to collect floatables and large settleable solids with a
surface area not less than 20 sq. ft. per 10,000 sq. ft. of area draining into the separator.

2.2.11 Retaining Walls
Retaining walls of any height over public sewer mains or public sewer service pipes within utility
easements or public right-of-way shall be avoided whenever reasonably possible.  The intent is to
maintain perpetual District access to the pipelines for inspection, maintenance, repair, renewal, or
replacement without the need for special equipment or deconstruction/reconstruction of the wall.
Proposed walls constructed over publicly owned pipelines shall be designed to accommodate the
intent described above and be approved by the District Engineer and/or General Manager.  The
District may require the design to be prepared by a Washington State Licensed Professional
Engineer.

Retaining walls on private property over private sewer service pipes shall meet building permit
requirements as detailed in the most current edition of Whatcom County Code, Chapter 15.04,
Building Codes and the following minimum requirements:

1. Private sewer services pipes crossing under or through a retaining wall shall be
installed in a ductile iron or steel pipe casing at least 4-inches larger in diameter
than that of the internal service pipe.  The casing pipe shall extend on either side of
the wall a distance equal to the depth of the pipe at the wall penetration, plus 4-feet.
Casing spacers shall be installed at intervals sufficient to support the pipe in the
center of the casing pipe. End seals shall be provided at each end of the casing that
permanently block groundwater and soil from entering the annular space between
the internal service pipe and casing.

2. Retaining wall drainage shall not connect to the public sanitary sewer system.
3. Prior to construction, submit plans to the District that include plan, elevation, and

cross-sectional views of the wall which identify the proposed location of private
sewer service pipe, casing, and clearances.

4. For walls that are required by Whatcom County (or other agency with jurisdiction)
to be engineered, submit to the District a copy of plans and calculations prepared
by a Washington State Licensed Professional Engineer that document wall design
and that specify the casing pipe material and alignment needed to resist wall loads.

2.3 Electrical, Telecommunication and Automatic Control
2.3.1 Section Application
The requirements in this section apply to District capital projects and Developer Extension
Agreement (DEA) projects as defined in the District Administrative Code Section 3.1.17, that
modify or install new electrical, telecommunication and/or automatic control components as may
be required by either, District Standards, the current edition of the "Water System Design Manual"
published by the Washington State Department of Health and Washington Administrative Code
Chapter 246-290, Group A Public Water Supplies, the current edition of the "Criteria for Sewage
Works Design" published by the Washington State Department of Ecology, or other regulating
agency.
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2.3.2 Minimum Electrical Design Requirements
Provide all electrical work and materials in accordance with the latest edition of the National
Electric Code (NEC), National Electric Safety Code, Washington State Electrical Code and local
regulations and ordinances.

2.3.3 Minimum Electrical Service Requirements
The project electrical service shall be configured, or reconfigured, for minimum 277/480 Volt,
three-phase, underground power service, in conduit, meeting the requirements of the Electrical
Power Provider. All electrical service costs, including all costs associated with reconfiguration and
additions to existing facilities, shall be part of the Project cost.

2.3.4 Minimum Telecommunication Service Requirements
The project shall provide cellular or underground telecommunication service.  Underground
service shall be installed in conduit to the project telecommunication service box. All
telecommunication service costs, including all costs associated with reconfiguration and additions
to existing facilities, shall be part of the Project cost.

2.3.5 Minimum Automatic Control Requirements
The project shall provide automatic controls using programmable logic controllers at the Project
site and additions to a stand-alone computer-based telemetry, control and data logging system
owned, operated and maintained by the District. Programmable logic controller (PLC) shall
provide local, automatic control of pumps and other equipment at the project site. A computer-
based telemetry system shall provide remote control, alarm presentation and data logging activities
to the District’s headquarters location.

Contractor shall use a District-approved ‘panel shop’ to design, program, furnish and integrate the
system, including but not limited to; provide the instruments panels, provide the PLC(s), control
panels and all other instrument system components and integration.

District-approved Panel Shops:

· Quality Controls Corporation – Lynnwood, Washington
· Systems Interface, Inc. – Bothell, Washington
· Technical Systems, Inc. – Lynnwood, Washington

2.3.3 Permits and Testing
The Project developer/contractor shall obtain all permits, licenses, approvals and inspections by
the Authority Having Jurisdiction and provide all other arrangements for the work on the Project.
Test all circuits for continuity, freedom from ground and proper operation during progress of work.
Test Reports on all equipment shall be submitted to the Engineer prior to acceptance. Conduct
final testing in the presence of the Engineer. All fees shall be part of the Project cost.

2.3.4 Products
All electrical products shall bear a label from a certified testing laboratory recognized by the State
of Washington. Recognized labels in the State of Washington are UL, ETL and CSA-US.
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PLC components shall be Allen-Bradley, no substitutions.

Automatic system components, programming and integration are not fully detailed. The District’s
construction documents (plans and specifications) for the District’s most recent capital projects
will be used to establish minimum standards for DEA project requirements.

2.3.5 Conduits and Fittings
Galvanized rigid steel (GRS) conduit shall be used in and below all building, structures, in
concrete, in corrosive areas, and all other locations, except as noted below. GRS conduit shall be
steel, hot dipped galvanized inside and out. The GRS must meet USA Standards Institute C80-1
Underwriters Laboratories Standard UL6, and carry a UL label. Use cast threaded hub fittings and
junction boxes for all rigid conduit except in locations not permitted by the NEC.

Exception: PVC Schedule 80 conduit, in contact with the earth, may be used with power
circuits only, when further than 10-feet from the closest point, measured horizontally, from
any structure, including but not limited to manholes, wet wells, concrete pads, etc. The only
exception shall be concrete electrical vaults or hand-holes. Conduit shall be gray in color.
Fitting shall be of the same material as the raceway and installed with solvent per the
Manufacturer’s instructions. Conduits, fittings and solvent shall all be manufactured by
the same manufacturer.

GRS conduit shall be used for all instrumentation (signal) circuits.

All underground elbows 90-degrees and greater, including elbows connecting to PVC Schedule
80 conduit, shall be GRS.

Flexible metal conduit shall be used for all final connections to motors and vibrating equipment.
Flexible conduit shall be interlocking single strip, hot dipped galvanized and shall have a polyvinyl
chloride jacket extruded over the outside to form a flexible watertight raceway. Flexible conduit
shall be American Brass Company Sealtite Type VA, General Electric Type UA or equal.

Electrical and power conduit number and size vary per Project requirements. Maintain 12-inch
minimum spacing between telemetry and other conduits.
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CHAPTER 3 CONSTRUCTION STANDARDS—GENERAL

3.1 Construction Plan Notes
The General Notes apply for all new public facility construction within the District and shall be
included in every construction plan set. Water System Notes, Sewer System Notes and Electrical
Project Notes shall be included in the plan set as relevant for the type of construction project.

3.1.1 General Notes
See District Standard Detail G1 for General Notes to be included in construction plans.

3.1.2 Water System Notes
See District Standard Details W1 and W2 for Water System Notes to be included in construction
plans.

3.1.3 Sewer System Notes
See District Standard Details S1 and S2 for Sewer System Notes to be included in construction
plans.

3.1.4 Electrical Project Notes
See District Standard Detail E1 for Electrical Project Notes to be included in construction plans.

3.2 Inspection Requirements
Unless previously authorized by the District, work on water and/or sewer mains shall not proceed
without a District Inspector being present. The District may refuse acceptance of any water and/or
sewer mains installed without District inspection. To schedule an inspection, the District must
receive a hard copy of the construction schedule and a request for inspection at least two (2) full
working days before construction activities covered by the schedule begins. The District must be
kept advised of changes to the construction schedule. When significant breaks in construction
occur, the contractor must provide two (2) full working days’ notice before resuming work. The
District Inspector shall have the authority to reject defective material and to suspend any work that
is not conducted in accordance with these Construction Standards.

Authority of the Engineer, its appointees, assistants and inspectors, shall be per WSDOT 1-05.1.
All references to the Engineer or District Engineer shall also mean their appointees, assistants or
inspectors as per WSDOT 1-05.2.

All mains shall be inspected by the District Engineer before closure of any excavation. Inspectors
shall be provided access to work sites, as necessary, to keep the District informed of the progress
of work and the manner in which it is being done, to keep records, to act as liaison between the
contractor(s) and the District, and to report any deviations from District-approved plans or
specifications. Failure of the Inspector to call the attention of a contractor to faulty work or
deviations from the plans, specifications, or these Construction Standards shall not constitute
acceptance of work.
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Any personal assistance which a District Inspector may provide a contractor will not be construed
as the basis of any assumption of responsibility in any manner, financial or otherwise, by the
Inspector, the Engineer, or the District.

The presence or absence of a District Inspector on any job will be at the sole discretion of the
District. Such presence or absence of an Inspector will not relieve a contractor of responsibility to
deliver the construction results specified in the District-approved plans or specifications, or these
Construction Standards.

District Inspectors is not authorized to issue instructions or to approve or accept any portion of the
work that is contrary to the District-approved plans or specifications, or these Construction
Standards. Approvals, acceptances, or instructions, when given, must be in writing and signed by
the District Engineer or their designated representative. Inspectors have authority to reject
defective material. The failure of an Inspector to reject defective material or any work that deviates
from the District-approved plans or specifications, or these Construction Standards, will not
constitute acceptance of such work

3.3 Surveying and Staking
Lots and/or property lines shall be surveyed and staked to ensure water and sewer services are
installed within the property, recorded easements, and/or rights-of-way. Surveying and staking are
the responsibility of the property owner and contractor.

3.4 Excavation Safety
Where shoring, sheet piling, sheeting, bracing, lagging, or other supports are necessary to
prevent cave-ins or damage to existing structures, it shall be the responsibility of the contractor
to design, furnish, place, maintain, and remove supports in accordance with applicable laws,
codes, and safety requirements, including Chapter 296-155 of the Washington Administrative
Code, A Safety Standards for Construction Work, Part N, Excavation, Trenching, and Shoring.
Design, planning, installation, and removal of sheeting, shoring, piling, lagging, and bracing
shall be accomplished in such a manner as to maintain the undisturbed state of soil below and
adjacent to excavation.
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CHAPTER 4 CONSTRUCTION STANDARDS—WATER  PROJECTS
AND WATER SERVICES

4.1 General Requirements
4.1.1 District Water Permit
A District water permit is required prior to installation of a water service.

4.1.2 Construction Standards and Uniform Plumbing Code
All water project improvements shall be installed per the District Construction Standards. Water
service pipes shall be installed per the Uniform Plumbing Code (UPC), to the edition, amendments,
standards and exemptions adopted by Whatcom County, as detailed in the most current edition of
the Whatcom County Code, Chapter 15.04, Building Codes.

4.1.3 Easements
Private water services shall be installed solely on the property being served and/or within
appropriate recorded easements and rights-of-way.

4.1.4 Developer Extension Agreement Projects
The developer is responsible for installing the water service from the water main to property line
for new main construction. The property owner is responsible for installing water service from
property line to building. The developer will provide the District with the meter assemblies
specified by the District. The District will install meter assemblies following property owner
request for service and after all permits and connection fees are paid in full.

4.1.5 Installation, Maintenance, & Repair
The property owner is responsible for service pipe installation, maintenance and repair from the
meter to the building. For new services, the District will tap the water main, install a service saddle,
corporation stop, service pipe, meter assembly and meter box.

4.1.6 Separation from Side Sewer Services
Per the UPC Section 720.1, water pipes shall not be located within the same trench as a side sewer
pipe unless: 1) the bottom of the water pipe shall be not less than 12-inches above the top of the
side sewer pipe, 2) the water pipe shall be placed on a solid shelf excavated at one side of the
common trench with a clear horizontal distance of not less than 12-inches from the sewer pipe,
and 3) water pipes crossing a sewer pipe must be placed not less than twelve (12) inches  above
the sewer pipe.

4.1.7 Pressure Reducing Valves
It is the responsibility of the property owner to supply and install a pressure reducing valve (PRV)
for their service. Pressure reducing valves shall be installed downstream of the meter and dual
check valve directly behind the meter box. Property owners that elect not to install a PRV must
record a hold harmless agreement with the Whatcom County Auditor before the District will
provide service. Hold harmless agreements are available at the District office.
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4.1.8 Privately-owned Water Booster Systems
Privately-owned water booster systems are not allowed as a means of obtaining water service
where the pressure at the service’s meter is recorded below 30 psi. The only exceptions are certain
existing Sudden Valley lots covered by District Resolution No. 410 and other specific areas
approved by the District’s Board of Commissioners. Each application is subject to cross-
connection control analysis by the District. Booster pump installations will be required to install a
reduced pressure backflow device.

4.1.9 Pre-Construction Meeting
The contractor shall schedule a pre-construction meeting with the District prior to beginning
construction. At the pre-construction meeting, the District will approve the contractor’s water
service alignment and the approximate location of either: connection to the water main, connection
to a water stub that may have been previously extended to a property line, or connection to a water
lateral used by an adjacent property that was constructed to allow joint use of the lateral and future
connection.

4.1.10 Inspections
The District must inspect and approve the PRV prior to start of water service.
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CHAPTER 5 CONSTRUCTION STANDARDS—SEWER PROJECTS
AND SEWER SERVICES

5.1 General Requirements
5.1.1 Contractor Requirements
Contractors installing, modifying, or repairing side sewer services shall have a current Sewer
Services Contractor’s Certification Agreement and surety bond on file at the District.

5.1.2 Construction Standards and Uniform Plumbing Code
All sewer project improvements shall be installed per the District Construction Standards. Sewer
service pipes shall be installed per the District Construction Standards and the Uniform Plumbing
Code (UPC), to the edition, amendments, standards and exemptions adopted by Whatcom County,
as detailed in the most current edition of the Whatcom County Code, Chapter 15.04, Building
Codes.

5.1.3 District Sewer Permit
A District sewer permit is required prior to installation, repair or modifications to any side sewer
service. Main sewer pipe shall be in use and operational before the sewer permit will be issued.

5.1.4 Easements
Side sewer services shall be installed only on the property being served and/or within appropriate
recorded easements and rights-of-ways.

5.1.5 Authorization to Connect to Sewer Main
The contractor shall connect the sewer lateral to the sewer main at the location identified and
authorized by the District. The contractor shall schedule and attend an onsite pre-construction
meeting with the District to obtain authorization to connect prior to sewer lateral installation.

5.1.6 Other Permits
The contractor shall obtain and abide by encroachment permits or other permissions which may
be required from Whatcom County, Sudden Valley Community Association, or other entity having
jurisdiction over roads and streets, prior to commencing sewer service work. Restoration shall be
done in a manner approved by the appropriate jurisdiction.

5.1.7 Ground and Surface Water Drain Connections Prohibited
No downspouts, footing drains, foundation/crawl space sump pumps, yard drains, or any other
source of ground or surface waters are allowed to connect to a side sewer or other sewer main or
appurtenance.

5.2 Side Sewer Services into Gravity Mains
5.2.1 Installation, Maintenance, & Repair
The property owner is responsible for using a contractor on the current District’s Bonded Side
Sewer Contractor list. The contractor shall install the sewer service connection from the sewer
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main to the building, which includes connecting to an existing service tee or sewer lateral.  The
contractor may install a new service tee when approved by the District Engineer. The contractor is
responsible for installing a cleanout at the property line and additional cleanouts per the District
Standard Drawings, and restoration per the District Standard Drawings.

The property owner is responsible for maintenance and repair of the side sewer service from the
property line to the building, as well as any blockages throughout the entire sewer service
connection from the building to the sewer main.

5.2.2 Grinder Pumps
Grinder pumps may be installed only in special circumstances where the District Engineer
authorizes such use because the installation of a gravity system is either not possible or other
circumstances warrant the District Engineer’s approval of a grinder pump system. Grinder pump
design shall be in accordance with Sections C1-10.1 and C1-10.2 of the current edition of the
"Criteria for Sewage Works Design" published by the Washington State Department of Ecology
and District Standard Drawings.

A complete grinder pump system submittal shall be submitted to and reviewed by the District for
conformance to the District’s design and construction standards prior to scheduling a pre-
construction meeting or start of on-site sewer system work. Items noted as non-conforming shall
be corrected, and a revised submittal shall be supplied. Submittal review does not relieve the
contractor from full compliance with the District’s Design and Construction Standards.

The contractor shall be responsible for removing groundwater to provide a firm, dry subgrade for
the structure, and shall guard against flotation or other damage resulting from ground water or
flooding. The grinder pump station shall not be set into the excavation until the installation
procedures and excavation have been inspected and approved by the District.

The grinder pump station shall include a standard, 4-inch diameter inlet grommet for inlet piping.
The contractor shall not insert inlet piping beyond the factory-approved “stop.” The basin may not
be dropped, rolled, or laid on its side for any reason.

Installation shall be accomplished so that 1- to 3-inches of access way, below the bottom of the
lid, extends above the finished grade line. The finished grade shall slope away from the unit. The
diameter of the hole shall be large enough to allow for the concrete anchor.

A 6-inch minimum layer of naturally rounded aggregate, clean and free flowing, with particle size
of not less than ⅛-inch or more than ¾-inch shall be used as bedding material under each unit. A
concrete anti-flotation collar sized according to manufacturer’s instructions, shall be pre-cast to
the grinder pump station tank or poured in-place. The grinder pump station, with its anti-flotation
collar, shall have a minimum of four lifting eyes for loading and unloading purposes. The unit
shall be leveled and filled with water to the bottom of the inlet to prevent the unit from shifting
while the concrete is poured. The concrete must be manually vibrated to ensure there are no voids.
If it is necessary to pour the concrete to a higher level than the inlet piping, an 8-inch sleeve is
required over the inlet prior to the concrete being poured.
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Backfill of clean, native earth, free of rocks, roots, and foreign objects shall be thoroughly
compacted in lifts not exceeding 12 inches to a final Proctor density of not less than 85%. Improper
backfilling may result in damaged access ways.

The electrical control panel shall be installed and wired to the grinder pump station in accordance
with all applicable codes.

5.2.3 Pre-Construction Meeting
The contractor shall schedule a pre-construction meeting with the District prior to beginning
construction. At the pre-construction meeting, the District will approve the contractor’s side sewer
alignment, and authorize the side sewer/sewer lateral alignment, the location of the grinder pump
(if applicable), and the approximate location of either: connection to the sewer main, connection
to a sewer stub that may have been previously extended to a property line, or connection to a lateral
used by an adjacent property that was constructed to allow joint use of the lateral and future
connection.

5.2.4 Inspections
The District must inspect all side sewer services prior to backfill. Services backfilled without an
inspection shall be re-exposed and the full length tested at the contractor’s expense prior to District
approval.

Bedding & Backfill Inspection. The entire sewer service pipe from the main to the cleanout
adjacent to the building must be inspected and approved by the District prior to backfill. Pipe
backfilled before inspection will be rejected.
Leak Test. The contractor shall test the sewer service pipe in accordance with Standard Detail
S2.  All testing shall be witnessed by appropriate District personnel.
Grinder Pump Inspection (if applicable and allowed by the District). The private grinder
pump station may be located inside or outside of the building. If located inside the building,
the installation shall be subject to inspection by the Whatcom County Building Official (or his
or her designee). If located outside of the building, the grinder pump station shall be subject to
inspection by the District.

5.3 Pressure Side Sewer Services into Force Mains
5.3.1 Design
The property owner is responsible for the design of the pressure side sewer service installation,
including the grinder pump station at the building, for systems connecting to District force mains.
The property owner shall engage a civil engineer licensed in the State of Washington to prepare
hydraulic calculations, determine pipe size, determine air release and air vacuum valve
requirements, and select the appropriate model of grinder pump for the specific installation.
Grinder pump design shall be in accordance with Sections C1-10.1 and C1-10.2 of the current
edition of the "Criteria for Sewage Works Design" published by the Washington State Department
of Ecology.

The private grinder pump package shall consist of at least a grinder pump, basin, cover, check
valve, controls, transfer switch, and interior and exterior visual and audible alarms (with battery
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backup for high level alarm), provided by Environment-One (E-One Model D Series Package
Grinder Pump System).

Where required, air relief and combination air relief/vacuum relief valves shall be manufactured
by Valmatic, ARI, or equivalent approved by the District, for sewer service, and installed per the
manufacturer’s directions. All valves shall be fully accessible to enable the property owner’s
operation, maintenance, and repair.

5.3.2 Developer Extension Agreement Projects
The developer is responsible for installing the customer service shutoff valve, check valve, check
valve vault, and service pipe from the main to check valve for new sewer side service construction.

5.3.3 Installation, Maintenance and Repair
The property owner is responsible for installation, maintenance, and repair of the side sewer
service from the property line to the building, including the grinder pump station, check valve, and
check valve vault.

For individual permits, the District shall tap the force main and install the saddle, customer service
shutoff valve, service pipe to the property line and check valve assembly at property line (note for
developer extension agreements, the developer installs these items during construction of the new
main). The developer shall be responsible for reimbursement of District labor, equipment, and
material costs, as defined in the District’s current Master Fees and Charges Schedule, for
connection to the force main.

5.3.4 Pre-Construction Meeting
The contractor shall schedule a pre-construction meeting with the District prior to beginning
construction. At the pre-construction meeting, the District will authorize the side sewer alignment
and the location of connection to the main or sewer lateral near the property line.

5.3.5 Inspections
The District must inspect all side sewer services prior to backfill.  Services backfilled without an
inspection shall be re-exposed and the full length tested at contractor’s expense prior to District
approval.

Bedding & Backfill Inspection. Sewer service pipe from the main to the cleanout adjacent to
building must be inspected and approved by the District prior to backfill.
Pressure Test. With all joints exposed, the District must witness a successful hydrostatic
pressure test in accordance with Washington State Department of Transportation (WSDOT)
Section 7-09.3(23) at 150 psi for all pipe and fittings between the grinder pump and the
customer service shut-off valve (or point of connection to gravity sewer).
Grinder Pump Inspection. The private grinder pump station may be located inside or outside
of the building. If located inside the building, the installation shall be subject to inspection by
the Whatcom County Building Official (or his or her designee). If located outside of the
building, the grinder pump station shall be subject to inspection by the District.
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Start-up and Testing. The private grinder pump station shall be commissioned and tested for
proper operation prior to submittal of a request for final inspection. At the final inspection the
District will witness proper operation of the station as demonstrated by a trained professional.
Final Inspection. Startup/testing must be complete for final inspection.

5.4 Sewer System Appurtenances
5.4.1 Grease Interceptor and Oil/Water Separator Installation
The building sanitary side sewer shall be connected to the service lateral at least four (4) feet
downstream from the interceptor providing the slope of the lateral is 2 percent or more.

Grease interceptors or oil/water separators may be installed in either planter or vehicle areas. In
vehicular areas, the unit shall be constructed to meet AASHTO H-20 live load standards. In all
cases the installation site shall provide and ensure ease of access, maintenance, and visual
inspection and will be provided with a hinged, locking hatch.

A manhole shall be installed where the grease interceptor or oil/water separator discharges into the
District’s sanitary sewer for monitoring purposes or at an upstream location approved by the
District. If physical conditions preclude the installation of a monitoring manhole on the District
main, the contractor shall install, with District approval, an inspection chamber.



Design & Construction Standards January 28, 2026 6-1
Lake Whatcom Water and Sewer District

CHAPTER 6 CONSTRUCTION STANDARDS—DETAILS

General Details
G1-G3 General Notes
G4 Typical Trench and Backfill Detail
G5 Water Project Record Drawing Documentation
G6 Sewer Project Record Drawing Documentation
G7 Maintenance Vehicle Turnaround
G8 Common Trench Detail: Private Water Service Pipe and Side Sewer Pipe
G9 Water Pipe and Sewer Pipe Trench Detail (Unusual Conditions)
G10 Trench Dam with Drain
G11 Bollard Detail

Water Details
W1-W2 Water System Notes
W3-W4 Concrete Thrust Block
W5 Concrete Thrust Block for Convex Vertical Bends
W6 Fire Hydrant Assembly
W7 2-inch Blowoff Assembly
W8 Combination Air Release / Air Vacuum Valve Assembly
W9 Water Sampling Station
W10 Water Meter Assembly
W11 Private Service Pressure Reducing Valve
W12 Reverse Thrust Block
W13 Temporary Construction Water Double Check Valve Assembly

Sewer Details
S1-S2 Sewer System Notes
S3 Sanitary Sewer Manhole Type 3
S4 Inside Drop Sewer Manhole Connection
S5-S6 Outside Drop Sewer Manhole Connection
S7 Sewer Main Cleanout
S8 Sewer Lateral Connection to Main
S9 Sewer Lateral and Cleanout
S10 Gravity Side Sewer Installation
S11 Grinder Pump Service to Gravity Main Installation
S12 Grinder Pump Service to Force Main Installation
S13 Typical E-1 Grinder Pump Installation
S14 Grinder Pump Installation Concrete Ballast
S15 Connection to Force Main
S16 Force Main Service Check Valve
S17 E-1 2” Lateral Assembly
S18 Shared Force Main Service Tap
S19 Manhole Rim & Valve Box Re-adjustment
S20 Manhole Pipe Penetration Details
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Electrical/Telemetry Details
E1 Electrical, Telecommunication & Automatic Control Notes
E2 Typical Electrical, Telecommunication and Automatic Control Trench
E3 Telemetry Panel
E4 Utility Equipment Rack
E5 Handhole
E6 Tracer Wire
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